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ABSTRACT : 

PROBLEM TO BE SOLVED: To make a protective film peelable without 
damaging an 

optical information recording medium and to prevent the floating and 
peeling of 

the protective film by providing the surface of a substr ate peelably 
with the 

protective film via an acrylic tacky adhesive layer. 

SOLUTION: A polycarbonate substrate having 120mm outside diameter, 
15mm 

inside diameter and 1.2mm thickness is prepd. in order to execute 
tracking 

guides to a spiral form by stamper as a translucent substrate 1. A 
dyestuf f 

layer is then formed as the recording layer by dissolving 0.65g 1,1'- 
dibutyl 

3 ,3, 3', 3' tetramethyl 4 , 5 , 4 ' , 5 ' -dibenzoindo-di-carbocyanine 
perchlorate into 

10ml diacetone alcohol, applying this soln. by spin coating on the 
polycarbonate substrate until an average film thickness attains 130nm 
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while 

• adequately changing the number of revolutions on the side provided 
with guide 

grooves and drying the coating. Further, the unnecessary parts of 
the dyestuff 

layer and the reflection layer are removed and these double layers 
are formed 

to a concentric shape within the range of 42 to 118mm diameter. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical information record medium which has the 
protective coat which can exfoliate in the side in which the playback light of the opposite side carries out 
incidence to the recorded side which was prepared in the translucency substrate, side it records. 
[0002] 

[Description of the Prior Art] Although it is the side which one principal plane of a translucency 
substrate records and optical information record media, such as an optical disk carried out incidence of 
record light and the playback light from the principal plane side of the another side, and could record in 
information or it enabled it to play, are common knowledge conventionally Since using information, 
recording or reproducing sets the time amount after the manufacture and it is performed in many cases 
Since record, a reproductive error, etc. will arise if the substrate front face of the side in which the record 
light and playback light carry out incidence may get damaged by adhesion of dust, friction from the 
outside, or the impact and it becomes such, in order to prevent these, preparing the protective coat which 
can exfoliate is performed. For example, the protective coat formed the protective coat formed by 
applying acrylic resin and making it harden as indicated by the protective coat formed by applying a 
polyvinyl-alcohol-resin solution by the spray method as indicated by J?,2-165441,A as a protective coat 
which can exfoliate from a substrate at the time of use, and JP,3-272891,A, and by sticking a resin film, 
such as polyester and polyethylene terephthalate, on a substrate as further indicated by JP,6 1-40726, A is 
known In addition, the protective coat which is similar also to JP,6 1-40726, A, JP,56-90718,U, JP,60- 
60019,U, JP,57-49734,U, JP,58-49337,U, JP,59-189733,U, JP,59-189734,U, and JP,61-189734,U at 
these is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the protective coat formed by making a substrate 
front face form and harden the paint film of direct resin has the thing which is the need and which is 
been hard to exfoliate by the way depending on the conditions of the hardening, and has the problem 
that where of the excessive means which prevents this is required since user-friendliness may produce 
the defect of spreading film like the leakage in spreading in the protective coat well, and a 
manufacturing cost is applied by establishing a heat hardening process further. Moreover, the approach 
of forming a protective coat by making a resin film rival Although the detachability itself is good since 
the film itself has rigidity, telescopic motion and the wrinkle of a film arise by temperature or humidity, 
or In case it separates and exfoliates, the so-called paste remaining phenomenon in which the adhesives 
on which the film was pasted up remain on a substrate is produced, and there is a problem that record by 
record light or reading by playback light may not no longer be performed correctly. ■ 
[0004] The purpose of this invention is to offer the optical information record medium which has the 
protective coat which there is not only neither a float nor peeling, but does not produce the paste 
remaining phenomenon under the environment which can exfoliate easily and has change, such as 
temperature and humidity, and which can be exfoliated. 
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[0005] cn . , 

[Means for Solving the Problem] It is the side which recorded side one principal plane side of (1) and a 
translucency substrate recorded in order that this invention might solve the above-mentioned technical 
problem and the principal plane side of another side of this translucency substrate offers the optical 
information record medium which is formed possible [ exfoliation ] at least when this protective coat 
minds an acrylic binder layer in the optical information record medium with which incidence of the 
playback light is carried out, and which is a side and has the protective coat which can exfoliate, and is. 
[0006] moreover, this invention - the acrylic binder of (2) and an acrylic binder layer glass transition 
temperature - low - a comb -- with the main monomer as a component made soft The optical 
information record medium of the above (1) containing the acrylic copolymer obtained from the 
monomer presentation containing the comonomer and functional-group content monomer as a 
component which makes glass transition temperature high and hardens it, The average molecular weight 
before bridge formation of (3) and an acrylic copolymer is 600000-900000. The optical information 
record medium of the above (2) whose polymerization component by the main monomer is at least 50 /o, 
The above (1) whose thickness cf (4) and an acrylic binder layer is I micrometer - 50 micrometers 
thru/or one optical information record medium of (3), The above (1) thru/or one optical information 
record medium of (4) with the thickness of (5) and an acrylic binder layer thinner than the thickness of a 
protective coat, (6), and an acrylic binder layer offer the above (1) prepared all over the protective coat 
thru/or one optical information record medium of (5). ,. f A 

[0007] what depends record and playback only on an optical laser beam as an optical information record 
medium in this invention, and light - anything that used the magnetic play back system etc. is 
contained All are performed only from one side by the side of the principal plane of another side ot the 
opposite side with the side on which one principal plane side of a translucency substrate records 
informational record and playback. As an optical information record medium, for example, specifically 
On one principal plane of a translucency substrate, a pigment layer and on it as a recording layer A 
metaled reflecting layer, Although the optical disk constituted like the above is mentioned the optical 
disk which furthermore prepared the protective layer on it and prepared the protective coat which can 
exfoliate in the principal plane of another side, and except preparing the guide rail for tracking in the 
translucency substrate again beforehand, and preparing a pigment layer on it For performing record and 
playback to these, incidence of record light and the playback light is earned out from the field side 
which removed the protective coat. Although a thing with a wavelength of 770-830nm is common when 
using a laser beam as the record light and a playback light, laser beams other than this may be used. 
Although the above was the case where it had a pigment layer as a recording layer It does not have this 
pigment layer, but records on the translucency substrate itself, and there are also read-only optical disks, 
such as CD which carried out the laminating of a reflecting layer and the protective layer one by one on 
it This also carries out incidence of the playback light to the side which carried out the record from the 
translucency substrate side of the opposite side, and reproduces information for the pit train for record 
and it which were formed on the translucency substrate by the wrap reflecting layer. 
[0008] Si02 for raising dependability besides recording the layer for raising a binding property with 
other adjacent layers, other layers, for example, these layers, other than the above-mentioned pigment 
layer or a reflecting layer, and information etc. ~ the layer of oxygen impermeability and the anti- 
oxidation layer which prevents oxidation of a light reflex layer between a light reflex layer and a 
protective layer may be made to intervene further The protective layer prepared on a reflecting layer is 
an external layer which protects an information record part to a physical or mechanical failure, and the 
thickness has the desirable range of 5-10 microns. The protective layer which consists of ultraviolet 
curing mold resin which avoids the bad influence by heating to a substrate or a recording layer, and can 
be especially formed in a short time in the case of formation of the protective layer is desirable. 
[0009] In this invention, the resin which whose refractive index to a laser beam is the highly transparent 
ingredient of the range of 1 .4-1 .6 as the above-mentioned translucency substrate, and was excellent in 
shock resistance is used. Although formed by means, such as injection molding, using resin, such as a 
polycarbonate, polyolefine, and an acrylic, specifically, the tracking guide means by the shape of a spiral 
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or other configurations may be established as the above-mentioned guide rail in that case. Such a 
tracking guide means can usually be formed by the well-known approach using La Stampa. 
[0010] In this invention, as a protective coat, films, such as polyolefines, such as polyester, nylon, 
acetate or polyethylene, are mentioned, for example, and, as for these, it is desirable that it is the 
thickness of about 100 micrometers. Moreover, as a protective coat, the acrylic ingredient of various 
ingredients, such as other epoxy system ingredients and an acrylic ingredient, is also desirable ideas and 
in it As the example, for example Ethyl acrylate, hydroxyethyl acrylate, n-butyl acrylate, hexyl acrylate, 
2-ethylhexyl acrylate, Phenyl acrylate, phenyl cellosolve acrylate, isobomyl acrylate, Dicyclopentadiene 
oxy-ethyl acrylate, diethylene glycol diacrylate, Neopentyl glycol diacrylate, 1,6-hexanediol diacrylate, 
BORIECHIREN glycol diacrylate, trimethylolpropane triacrylate, The monomer of acrylic ester, such as 
trimethylol triacrylate and pentaerythritol tetraacrylate, The monomer or the acrylic polymer obtained 
further, using a polymer suitably more than a kind chosen from polyurethane acrylate, polyester 
acrylate, polyol acrylate, etc. is mentioned. Although a film may be prepared with this polymer and this 
may be used as a film like the above, that solution is applied and dried on the acrylic binder layer 
explained in full detail after forming on a translucency substrate, and it is good for it also as a protective 
coat. Moreover, after preparing 12.5% of polyvinyl-alcohol-resin water solution, applying with a spray 
method on the above-mentioned acrylic binder layer in which this was formed on the translucency 
substrate and setting for 5 minutes, it dries at 50 degrees C for 30 minutes, and is good also as a 
protective coat for exfoliation. In addition, it may apply to another painted surface-ed, and the obtained 
film may be used like the above. Moreover, macromolecule polymers, such as a polyvinyl chloride and 
polyvinyl chloride-vinyl acetate copolymer, a polyvinyl butyral, a cellulosic, polyethylene, an ethylene- 
vinylacetate copolymer, an ethylene-acrylic copolymer, other above-mentioned acrylic ester polymers, 
and polyurethane, as well as the above are used. For the coating-izing, strong solvents, such as ketones, 
a chlorinated hydrocarbon, and aromatic hydrocarbon, are used, and plasticizers, such as dioctyl 
phthalate and dimethyl phthalate, are also used. In using a solvent and forming the above-mentioned 
protective coat in a resin translucency substrate, in consideration of a solvent, it forms so that a substrate 
may not be invaded. Moreover, what may print to a protective layer, for example, it is going to display 
in ultraviolet-rays hardenability ink in the state of a film beforehand can be printed and stiffened, and it 
can also consider as the optical information record medium which prepared such a display. 
[001 1] As an acrylic binder layer, what has quite small adhesion is used conventionally. In the bottom of 
the environmental test stated m the example of the after-mentioned [ the adhesion ] 1-lOOg / 25mm, 1- 
30g / 25mm, and the spreading thickness of those are desirably desirable at the point that the protective 
coat for exfoliation can be exfoliated from a substrate, preventing a float without that it is 5 micrometers 
- 20 micrometers producing desirably 1 micrometer - 50 micrometers of phenomena of the so-called 
paste remainder. In invention after the above (1), the limitation "whose adhesion of an acrylic binder 
layer is 1 g- 1 OOg / 25mm (or 1 -30g / 25mm) under an environmental test" may be prepared. The acrylic 
binder used in this invention The main monomer as a component which makes a glass transition point 
Tg low and makes it soft (100 degrees C or less of Tg are desirable), The comonomer (the range of Tg 
of 150-250 degrees C is desirable) as a component which makes a glass transition point Tg high and 
hardens it for amelioration of an adhesive property or cohesive force Small quantity, The constituent 
which uses as a principal component the acrylic copolymer which furthermore has a functional-group 
content monomer in a part for ****** as a component for **** or adhesive amelioration is mentioned, 
and it consists of synthetic compounds, such as acrylic ester, etc. As the above-mentioned main 
monomer, ethyl acrylate (Tg:-22 degree C), Butyl acrylate (Tg:-55 degree C, tackiness size), 2- 
ethylhexyl acrylate (Tg:-70 degree C, tackiness size), etc. are mentioned. As a comonomer vinyl acetate 
(Tg-32 degree C, cheapness, cohesive force) and acrylic nitril (Tg: - 97 degrees C) cohesive force, 
acrylamide (Tg:165 degree C, cohesive force), and styrene (Tg: - 80 degrees C) Cohesive force, methyl 
methacrylate (Tg:105 degree C, cohesive force, tackiness control), methyl acrylate (Tg:8 degree C, 
hydrophilic property), etc. are mentioned. As a functional-group content monomer a methacrylic acid 
(Tg:228 degree C, adhesive strength) and an acrylic acid (Tg: - 106 degrees C) Partial saturation dibasic 
acids, such as partial saturation monobasic acids, such as adhesive strength, and an itaconic acid (bridge 
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formation-ized radix point), Hydroxyethyl methacrylate (55 degrees C, 86 degrees C, bridge formation- 
ized radix point), Hydroxypropyl methacrylate (Tg:76 degree C and a NCO reaction are slow), 
Dimethylaminoethyl methacrylate (the emulsion which Tg:13 degree C and an emulsifier do not need is 
made), Acrylamide (Tg:165 degree C, cohesive force), methylol acrylamide (self-cross-linking), 
glycidyl methacrylate (bridge formation-ized radix point), a maleic anhydride (adhesion, bridge 
formation-ized radix point), etc. are mentioned. In addition, Tg in a parenthesis is the description 
acquired when the glass transition point of the polymer and other comments use the monomer. As an 
acrylic copolymer obtained from these monomers, it is desirable that 50 % of the weight or more and a 
comonomer are [ 35 or less % of the weight and a functional-group content monomer ] 15 - 3 % of the 
weight for the main monomer, and what the metaphor made add and carry out the polymerization of the 
radical polymerization initiators, such as a benzoyl peroxide and azobis isobutyl nitril, etc. to these, 
added polyamine, the poly isocyanate, polyol, etc. to this further at them, and constructed the bridge is 
desirable. As for the average molecular weight before bridge formation of an acrylic copolymer, 
600000-900000 are desirable, and, as for the polymerization component by the main monomer occupied 
to the inside of it, it is desirable that it is at least 50%. It is desirable from the physical properties of the . 
binder which this average-molecular-weight range and presentation mention later. In addition, the 
polymerization ratio of the main monomer is calculable from a monomer presentation ratio and its 
conversion. Specifically Acrylic-acid alkyl ester or alkyl methacrylate ester (carbon numbers 4-12) 50 - 
30 weight sections, The total amount of copolymers is received under a nitrogen air current in the 
copolymer presentation which mixed vinyl acetate, short chain acrylic-acid alkyl ester or alkyl 
methacrylate ester (carbon numbers 1-4) 50 - 20 weight sections, and a maleic anhydride 1 - 6 weight 
sections. 0.5 - 3.0% of radical initiator, For example, a polymerization is carried out at 60-70 degrees C 
to the bottom of existence of a benzoyl peroxide or azobisisobutyronitril in toluene, benzene, and 
independent or those mixed solvents of ethyl acetate (it is the 80 to 60 section to the all 20 to copolymer 
40 section). To the maleic anhydride contained in the copolymer in this binder solution after a 
polymerization, 0.01-3.0Eq polyol, polyamine, or the poly isocyanate is added, and if a bridge is 
constructed, the heat-resistant outstanding binder will be obtained. 

[0012] The principle which adheres to adherend, and does not leave adhesive tape against a binder, but 
generally removes it finely about a binder J. As Dow illustrates the configuration as shown in drawing 
3 , and it explains Since the power relationship of Tac(tuck) <Adhesion(adhesion) <Cohesion(cohesive 
force) <Keying (anchoring force) is required, the anchoring force is the bonding strength of a base 
material and a binder and it can solve by the undercoating agent It is the binder itself practical and is 
how to maintain the force balance of a tuck, adhesion, and cohesive force. Cohesive force is force which 
the binder itself condenses, and with regards to intermolecular force, bridge formation, a tangle of a 
molecule, molecular weight, etc., adhesion is exfoliation force and. becomes the standard of whether the 
tape stuck practical separates relating with the magnitude of the bonding strength in the interface to 
adherend, and the visco-elastic deformation energy of a binder. A tuck is considered to be a value 
related to the ease of carrying out of the adhesion at the time of making it adhere against a tape so that it 
may be called surface adhesion and initial adhesion in the ease of getting wet. Generally, it is adhesion 
P=b ta. It is expressed with fc 2/4Ea (b: tape width, the thickness of ta:binder, the bonding strength in 
fc:interface, Earelastic modulus), and is understood as Adhesion P being deformation energy in contents. 
It is fc in order to enlarge P from this formula. It is necessary to enlarge and to heighten the bonding 
strength in an interface. Thickening thickness also becomes the element which heightens adhesion. From 
these things, enlarge the above-mentioned anchoring force over a protective coat, and the bonding 
strength of a protective coat and an acrylic binder layer is heightened. Although it turns out that 
enlarging cohesive force, making it there be no internal destruction of a binder layer, and making 
adhesion over the substrate of a binder smaller than these relatively can remove without producing the 
so-called paste remaining phenomenon for the binder If adhesion is made small too much, the foreign 
matter adhering to a substrate front face and spreading nonuniformity are the causes, and since the so- 
called float (phenomenon in which a protective coat floats partially) is produced, moderate adhesion is 
required. 
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[001 3) As the method of application of an acrylic binder, when using a film, it is desirable to stick on a 
substrate what was beforehand applied to the protective coat, and a knife roll coater, roll doctor coater, 
GURABIYA coater, etc. can be applied as the method of application. It is desirable that it is 5-50 
micrometers, and when that the attachment force of a protective coat is not enough has it when the 
thickness of an acrylic binder layer is thinner than this, and there is than this, it becomes less 
economical. [ more ] Moreover, the thickness of an acrylic binder layer has too strong adhesion, and the 
film of a protective coat is extended, or where a protective coat is prepared, when environmental tests, 
such as a humidity resistance test, are performed, change of adhesion becomes large, and the paste 
remainder not only produces it, but [ when it is desirable that it is thinner than the thickness of a 
protective coat it was thicker than this and it exfoliates, ] in case it exfoliates, a possibility of doing 
damage to an optical information record medium has it. Moreover, although being prepared all over a 
protective coat is desirable at the point that it can prevent that a protective coat prevents separating from 
a substrate, or a wrinkle is caused as for an acrylic binder, it is not restricted to this. Moreover, before 
applying an acrylic binder, corona discharge treatment is carried out to the above-mentioned film front 
face used as a protective coat, and you may make it raise the adhesive property. 

[Embodiment of the Invention] For example, the configuration which the pigment layer 3 was formed in 
one principal plane of the translucency substrate 1 which consists of polycarbonate resin etc. like 
drawing 1 and the optical disk shown in 2, the reflecting layer 4 which consists of metal membranes, 
such as gold, silver, and aluminum, was further formed on it, and the protective layer 5 was formed on 
it, and was able to form further the protective coat 6 which can exfoliate through the acrylic binder layer 
6in the principal plane of another side of the above-mentioned translucency substrate is mentioned. In 
addition, it is desirable to indicate notes of handling [ **** / preparing exposed core 6a in a protective 
coat, for example ] on the front face. 7 is a clamp hole for clamping by the clamper of a spindle. 
Moreover, although the illustration abbreviation was carried out, the guide rail for tracking forms in one 
principal plane of the above-mentioned translucency substrate 1 spirally beforehand, and the optical disk 
of the write-once mold produced like the above is also mentioned as an example except having used this. 
In these optical disks, incidence of record light and the playback light is carried out by the laser beam 
with a wavelength of 770-830nm from the field side which removed the protective coat 6, for example. 
The column of the following examples explains the concrete configuration of each class prepared on the 
translucency substrate 1. 
[0015] 

[Example] Next, the example of this invention is explained. 

Example As a substrate 1 made from light transmission of 1 drawing 2 , width of face of 0.8 
micrometers for La Stampa to perform a tracking guide in the shape of a spiral, a depth of 0.08 
micrometers, and a track pitch 1.6micrometer guide slot prepare outer-diameter 120mmphi formed in 
the range which is the diameter of 46-1 17mm, bore 15mmphi, and a polycarbonate substrate 
(KOBIRON: Mitsubishi Gas Chemical Co., Inc. make) with a thickness of 1.2mm. The hardness of this 
substrate was the pencil degree of hardness HB, and the coefficient of thermal expansion was 6x10.5- 
/degree C in 20-120 degrees C. 0.65g 1 and 1'- dibutyl 3 and 3, 3', 3* tetramethyl - 4, 5, 4', and 5' - 
dibenzo INDOJIKABO cyanine perchlorate (made in a Japanese sensitizing dye lab) was dissolved in 
diacetone alcohol 10ml, and the pigment layer 3 which carries out a spin coat, is made to dry and is 
shown in drawing 2 as a recording layer so that average thickness may be set to 130nm was formed, 
changing a rotational frequency to the side which prepared the guide slot of the above-mentioned 
polycarbonate substrate for this suitably. Sputtering of the gold was carried out on this pigment layer, 
and the reflecting layer with a thickness of lOOnm was formed as a reflecting layer 4 shown in drawing 
2 . Furthermore, the garbage of the above-mentioned pigment layer and a reflecting layer was removed, 
and the double layer of a pigment layer and a reflecting layer was formed in the range of 42-1 18mm 
diameter phi concentric circular. Next, the ultraviolet-rays hardening resin (SD-17: Dainippon Ink make) 
which uses a polyfunctional acrylate monomer as a principal component with a spin coat method is 
applied, and they are 230 mj/cm2 with a quantity thickness mercury-vapor lamp. Ultraviolet rays are 
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irradiated, and were stiffened and the protective layer with a thickness of 10 micrometers was formed. 
The hardness of this protective layer is pencil degree-of-hardness 5 H/on. It was glass (2 H/on PC). 
[0016] Subsequently, in order to form the acrylic binder layer 5 shown in the polypropylene film (60 
micrometers in thickness) of gas permeability as a protective coat 6 shown in drawing 2 at drawing 2 R> 
2, by reverse coater, the binder which consists of a bridge formation acrylic-acid copolymer of the 
following presentation was completely applied as an acrylic binder, and the acrylic binder layer (bridge 
formation acrylic-acid copolymer system binder use by LS163B LINTEC Corp.) of 13 micrometers of 
desiccation thickness was formed. The average molecular weight before bridge formation of this bridge 
formation acrylic-acid copolymer was 500000-600000. . The adhesion of this binder was 2g / 25mm in 
the 180-degree exfoliation by JISZ0237. The polypropylene film in which this acrylic binder layer was 
formed was pierced with an outer diameter [ phi ] of 1 19mm bore 40mmphi and in the shape of a ring, 
and that piece of a ring was stuck on the principal plane of the opposite side with the side which 
prepared the pigment layer of the above-mentioned polycarbonate substrate by the roller pressurization 
sliding method. Thus, after performing an environmental test about the obtained optical disk, the 
condition over the substrate of the piece of a ring was investigated. Namely, an environmental test is left 
in 70 degrees C and dryness 24 hours after since the piece of a ring is stuck for 16 hours. Neglect is 
made into 1 cycle by neglect, -20 degrees C, and dryness by 23 degrees C and dryness at neglect and 23 
degrees C, and dryness for 1 hour for 9 hours for 1 hour. 10 cycle repeat ******, While viewing 
estimated the existence of the float from the substrate of the piece of a ring, and the existence of peeling 
after that, it exfoliated and microscope observation estimated the existence of the paste remainder. 
Consequently, in this example, neither the paste remainder of these items nor a float nor peeling was 
accepted. In addition, when the adhesion of an acrylic binder layer was measured like the above, after 24 
hours, it was after 3g / 25mm, and a cycle trial, and they were 1 Og / 25mm. Moreover, about the 
obtained optical disk, after removing the stuck piece of a ring, record by the laser beam was performed, 
when it reproduced, there is also no error of a regenerative signal and good record playback was able to 
be performed. 
[0017] 

[Effect of the Invention] Since it is prepared possible [ exfoliation ] when a protective coat minds an 
acrylic binder layer on a substrate according to this invention, adhesion of the binder layer can be made 
moderate, a protective coat can be exfoliated, without this damaging an optical information record 
medium, and it can exfoliate so that there may moreover be no paste remainder, and can avoid causing 
the float of a protective coat, and peeling. 



[Translation done.] 
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